Introduction
Hepatic angio-sarcoma accounts for 2% of primary hepatic tumors and represents the most common malignant mesenchymal tumor of the liver. It commonly affects patients aged between 60 and 70 years with a higher incidence in males (male:female, 4:1). 1 Hepatic angio-sarcoma can be induced by different toxics and carcinogenic substances. Moreover, some diseases such as haemochromatosis and von Recklinghausen's neurofibromatosis are related to hepatic angio-sarcoma. Nevertheless, in 58-75% of cases no clear exposure is reported and the origin of the disease remains uncertain. 1 Computed tomography (CT) can accurately identify its features and complications with the possibility of differential diagnosis with other similar hepatic lesions.
We report an uncommon case of hepatic angio-sarcoma presenting with intra-hepatic bleeding in an acute abdominal setting. 
Presentation of case
A 65-year-old man, with professional exposure to vinyl chloride monomer, was admitted to our hospital due to general feelings of illness and severe acute abdominal pain.
A CT examination was mandatory because of the signs of an hypo-volemic shock and a severe acute abdominal pain.
The patient was scanned from lung apices to the pubic symphysis, before and after intravenous injection of 1.5 mL/kg of Iopamidol (Iomeron 400; Bracco, Milan; Italy) at 3.5 mL/s through the ante-cubital vein with an automatic power injector.
A 320-row CT scanner was used (detector collimation 0.5 mm, increment 0.5, 120/250 kVp/mAs). CT acquisition was performed with a biphasic technique during the arterial and portal venous phases after the intravenous injection of contrast material. An additional delayed phase was obtained from the diaphragmatic dome to the pubic symphysis.
All CT data were transferred to a workstation (HP XW 8600) equipped with dedicated software (Vitrea FX 2.1, Vital Images, Minneapolis, Minnesota, US) for image reconstructions.
The unhenanced CT scans of the abdomen revealed hemoperitoneum and hepatomegaly. On enhanced scans, the hepatic parenchyma appeared inhomogeneous because of the presence of multiple and diffuse nodular lesions with a maximum diameter of 20 mm × 20 mm ( Fig. 1a and b) . Besides, on the arterial phase, active bleeding at the level of V and VI hepatic segments was detected ( performed by using the right femoral artery as vascular access. A 5 French catheter was positioned at the origin of the celiac trunk and superior mesenteric artery. The contrast material was injected at 25 mL/s with an automatic power injector. Images were acquired by means of a digital angiograph (Integris Allura, Philips Medical Systems, Best, The Netherlands). Angiographic examination confirmed active bleeding at the level of V and VI hepatic segments (Fig. 1d) . The right hepatic artery embolization was performed by using gelatin sponge. However, even if the interventional procedure interrupted the bleeding from the hepatic artery branches, the patient died the day after, because of the hypo-volemic shock complications.
The autoptic examination diagnosed diffuse and invasive hepatic angio-sarcoma with wide hemorrhagic area at the level of V and VI hepatic segments and haemoperitoneum. Macroscopically, the liver had nodular external surface with blood filled cavities and spongy areas surrounded by normal parenchyma. Microscopically, neoplastic proliferation with sinusoid growth configuring cavernous spaces covered by atypical cells was detected ( Fig. 1e and f) .
Tumor cells were intensely positive for CD-31 and CD-34 endothelial markers.
Discussion
The clinical presentation of hepatic angio-sarcoma is unspecific and includes abdominal pain, weakness and weight loss. However, Huang et al. reported that a substantial number of patients were asymptomatic and were identified during routine health examinations, highlighting the importance of periodical health check-ups. 2 Hepatomegaly, ascites and jaundice are common findings. Liver function tests are usually abnormal but there is no liver function test or set of tests specific for the tumor. Intra-abdominal bleeding is also typical and occurs in one-fourth of all cases. This complication is probably related to the high incidence of clotting abnormalities and the vascular nature of the neoplasm. 3 At the time of presentation, most patients have metastases. The most common sites of metastases are the lung and spleen. 4 The diagnosis of hepatic angio-sarcoma is provided by the histological examination. Endothelial markers such as factor-VIIIrelated antigen, vimentin, CD 31, and CD 34 are expressed by tumor cells. 5 However, fatal hemorrhagic complications have been reported during percutaneous biopsy of hepatic angio-sarcoma. For this reason, radiologists should know the imaging findings of this tumor in order to facilitate a safe and accurate diagnostic work-up. 6 Ultrasound shows single or multiple masses, whose features depend on the different levels of necrosis and hemorrhage.
CT examination allows to highlight the variable features of hepatic angio-sarcoma appearing as multiple nodules, a single large mass, a large mass with smaller satellite nodules or as diffuse infiltrating micro-nodular lesions. Multi-nodular and diffuse micro-nodular patterns represent the most common presentation.
Also our experience reports a case of multi-nodular pattern which can be added to the limited series reported in the medical literature. 7 Generally, no intra-patient variability in tumor appearances has been observed. 8 Magnetic resonance imaging (MRI) allows to depict the heterogeneous composition of hepatic angiosarcomas which may contain areas of necrosis, recent and old hemorrhage, fibrosis and hyalinization. 5, 9 Positron emission tomography (PET) with 2-deoxy-2-[18F] fluoro-d-glucose (FDG) may provide useful information for differentiating hepatic cavernous hemangiomas with irregular shape from angio-sarcomas which show high FDG uptake. 7 Surgical resection represents the only definitive treatment of hepatic angio-sarcoma. However, even in cases of complete tumor resection, recurrence is common. Some cases of long-term survival after partial hepatectomy are reported.
In cases of hepatic mass rupture with hemoperitoneum, occurring in 15-27% of patients, trans-catheter arterial embolization has been demonstrated to be the primary procedure used to stop the acute arterial bleeding. 10 In fact, our case underwent this kind of treatment.
Major differential diagnoses include hepatocellular carcinoma, hepatic artero-venous malformations (AVM) in hereditary hemorrhagic telangiectasia (HHT), hepatic metastases and haemangioma. 7, [10] [11] [12] 
Conclusion
Hepatic angio-sarcoma is an uncommon tumor of the liver with a poor prognosis. CT represents the reference technique for the diagnosis and allows to recognize the intra-abdominal bleeding which represents its most common complication. This condition always requires an immediate therapeutic approach.
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